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and promoting apoptotic signals is well-established. There is also
emerging evidence of the involvement of mitochondria in multiple
other cell signaling pathways and in control of metabolic and energy
ﬂuxes, which to a great extent depend on the interaction of mitochon-
dria with a variety of cytosolic proteins and the cytoskeleton. The mito-
chondrial outer membrane is the interface between the mitochondria
and the cytosol, and it carries out a signiﬁcant portion of its control
functions through the voltage-dependent anion-selective channel
(VDAC) that constitutes the main pathway for ATP, ADP, and other mi-
tochondrial metabolic substrates. Any restriction to this metabolite ex-
change leads to an essential disturbance of cell metabolism, especially
in the processes that require mitochondrial participation. Recent ﬁnd-
ings suggest that regulation of VDAC by cytosolic proteins, such as
kinases, and cytoskeletal proteins, dynamically and globally controls
mitochondrial metabolism in normal cells and might play a role in aer-
obic glycolysis in cancer cells (the Warburg effect).
This issue opens with a retrospective article on the history of the
discovery of VDAC contributed byMarco Colombini and CarmenMan-
nella, who discovered the channel in the 1970s using electrophysiol-
ogy and electron microscopy. Following this groundbreaking ﬁnding,
there was a long phase during which research was performed by only
a handful of researchers. In the 21st century, the number of publica-
tions on VDAC increases almost exponentially, stirred by implications
that this multifunctional channel is involved in mitochondrial-
dependent cell death, the metabolic stresses present in cancer cells,
the progression of cardiovascular disease, and critical aspects of
other pathologies. Recent progress in the structural determination
of VDAC by X-ray crystallography and nuclear magnetic resonance
stimulated a new interest in this channel. An ongoing debate is cen-
tered on structure-based prediction of VDAC functional properties.
This special issue of BBA features a wide spectrum of mitochondrial
and cellular regulatory pathways in which VDAC is directly or indi-
rectly involved. The authors focus on a critical discussion of multiple0005-2736/$ – see front matter © 2012 Published by Elsevier B.V.
doi:10.1016/j.bbamem.2012.03.018controversies surrounding this mitochondrial channel, such as VDAC
gating mechanism in vitro and in vivo, VDAC participation in the per-
meability transition pore, localization in cell membranes, VDAC topol-
ogy and orientation in the mitochondrial outer membrane, structural,
functional and physiological differences between VDAC isoforms, and
diversity and roles of VDAC in plants. Some of these controversies
have been resolved already, but some persist. Ongoing studies of
physiologically meaningful VDAC regulators, VDAC function/structure
relationships, and evolutionary aspects of this channel should provide
a better understanding of how VDAC exploits its privileged position at
the crossroads of the ﬂux of energy and matter between mitochon-
dria and the cytosol.
In spite of nearly 40 years of VDAC research, the ﬁeld has just
started to be explored with the intensity that it deserves, and we
are at the beginning of a time of new exciting discoveries and
surprises.
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